Evaluation of right ventricular regional volume and systolic function in patients with pulmonary arterial hypertension using three-dimensional echocardiography.
To evaluate right ventricular (RV) regional volume and systolic function in patients with pulmonary arterial hypertension (PAH) using real time three-dimensional echocardiography (RT3DE), and to explore the relationship between parameters measured by RT3DE and right heart catheterization (RHC). RT3DE images were acquired from 24 patients with PAH and 27 normal controls for evaluation and analysis to obtain RV regional end-diastolic volume (EDV), end-systolic volume (ESV), ejection fraction (EF) in three compartments (inflow, body, and outflow). Conventional echocardiographic parameters were calculated and recorded. RHC was performed in 17 patients to obtain pulmonary artery systolic pressure (PASP) and pulmonary vascular resistance (PVR). RV regional EDV and ESV were significantly higher while regional EF was significantly lower in the PAH patients when compared with controls (P < 0.001). In the PAH group, EDV was similar in the inflow and body compartment, both higher than that in the outflow compartment (P < 0.05); EF was the highest in the inflow compartment and the lowest in the body compartment (P < 0.05). RV regional EF in the inflow compartment and global EF were negatively correlated with PASP (r =-0.766, -0.816, P < 0.001) and PVR (r =-0.529, -0.656, P < 0.05). In patients with PAH, RV regional volume was enlarged and systolic function was impaired with distinct characteristics; regional EF in the inflow compartment and global EF were inversely correlated with PASP and PVR. Evaluation of RV regional systolic function using RT3DE may play a potential role in the noninvasive assessment of the severity of PAH.